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(54) Method and apparatus for modifying a portion of an image in accordance with coiorimetrlc 
parameters 



(57) A method and apparatus for modifying images. 
The method includes the steps of analyzing a digital 
image file of an image so as to identify at least one pre- 
determined colorimetric parameter; and automatically 
modifying that portion of said image having said at least 



one predetermined colorimetric parameter to a second 
predetermined colormetric parameter so as to produce 
a modified digital image. 
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Description 

l=IELD OF THE INVENTION 

[0001] The present invention relates to adjusting s 
the skin tone in a reproduction of an image, and more 
particularly, to a photographic color imaging systemthat ^ 
selectively actjusts the skin tone of individuals in images 
in accordance wvith customer preferences. 



BACKGROUND OF THE INVENTION 
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[0002] Color negatlve/|30srtive photographic sys- 
tems in use today are designed to produce pleasing 
prints for most of the people in a target population. The is 
print appearance includes iKrth pleasing tone and color 
reproduction to produce colorful prints with good con- 
trast, and particularly excellent skin tone reproduction. 
Typically, existing photo systems are designed to be 
optimized for a particular skin type and preference, for so 
example. Caucasian, Oriental. Asian. Indian, and/or 
Black. Photographic film, paper, and printer sets-ups 
are generally designed for providing pleasing color for a 
particular market segment. In taking photographs of an 
individual of a first skin tone type with a system 25 
designed for a second skin tone type, the skin tones of 
the first skin tone type will appear undesirable. For 
exanple. in a system designed for Caucasians, individ- 
uals having a darker skin tone will result in the darker 
skin tones appearing compressed. This often results in 3o 
the facial features being lost in an overly dark represen- 
tation. 

[0003] It is possible to design a photographic sys- 
tem that is optimized for dark-tone skin tone reproduc- 
tion. This can be done by adjusting the photographic 3s 
film, paper, and/or printer set-ups. However, this kind of 
system would not produce optimum light-tone skin tone 
reiw'oductions. Solving the problem in this manner 
would still result in the inability of a single system to pro- 
duce pleasing skin tone reproduction, regardless of the 40 
lightness of the skin tones In the scene. Marketing two 
different films would increase marketing and inventory 
costs, and potentially lead to confusion in the cus- 
tomer's mind about the circumstances for use of the dif- 
ferent systems. ^ 
[0004] With current photo systems, the only option 
available for improving the reproduction of skin tones, 
which the system is not designed for, is to adjust the 
print density and color balance during printing. Neither 
of these adjustments produces prefen-ed prints because so 
they alter the reproduction of portions of the scene that 
are not skin tones. 

[0005] U.S. Patent 5,300,974 to Stephenson dis- 
closes a system that allows the camera user to record 
the color balance preference. 55 
[0006] US Patent 5.710.954 to Inoue discloses a 
system involving a video image in which the customer 
selects a prefen^ed color balance. 



[0007] U.S. Patent 5.726,737 to Fredlund et al 
describes a system for controlling photofinishing of pho- 
tosensitive material. 

[0008] U S Patents 5.488,429 and 5,638.136 to 
KazuaW et al desaibes method and apparatus that 
detects sWn tones in an image. 
[0009] Thus, there is a need to provide an econom- 
ical photographic system that can be adjusted to com- 
pensate for different skin tones in accordance with 
customer preferences without concern as to the tone 
characteristics of the originating film or providing a plu- 
rality of different film types, each being directed to a dif- 
ferent skin type. There is also a need to provide a 
system wherein the customer and/or photo lab can 
select manually or automatically the desired skin lone 
characteristics. 

[0010] In a system made in accordance with the 
present invention, a solution is provkJed for eliminating 
and/or minimizing the problems of the prior art that can 
improve images provided on conventional photosensi- 
tive media, or in digital format. Print algorithms are pro- 
vided in a digital photofinishing system, which changes 
the appearance of the skin tones in a print to a selected 
preference. The preference may be obtained by a selec- 
tion option provided detected on the film processing 
order, encoded on the film itself, or carried out automat- 
ically by the photofinisher providing a specific sWn tone 
preference is desired in a region of a country and/or 
worid. The skin tone adjustment can be of one or more 
selections available in the algorithm, or accessed from a 
customer profile. 

SUMMARY OF THE INVENTION 

[0011] The present invention is directed to over- 
coming one or more of the problems set forth above. 
Briefly summarized, according to one aspect of the 
present invention, there is provided a method of modify- 
ing images, conprising the steps of: 

a) analyzing a digital image file of an image so as to 
identify at least one predetermined colorlmetric 
parameter: and 

b) modifying that portion of the image having the at 
least one predetermined colorimetric parameter to 
a second predetermined colormetric parameter so 
as to produce a modified digital image. 

[0012] In accordance with another aspect of the 
present invention, there is provided an apparatus for 
modifying digital images, comprising: 

a) an analyzer for analyzing a digital image file of an 
image so as to identify at least one predetermined 
colorimetric parameter: and 

b) means for automatically modifying that portion of 
the image having the at least one predetermined 
colorimetric parameter to a second predetermined 
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colormetric parameter so as to produce a modified 
digital image. 

[0013] The above, arxJ other objects, advantages 
and novel features of the present invention will become s 
more apparent from the accompanying detailed 
desCTipton thereof when considered in conjunction with 
the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS io 

[0014] In the detailed description of the preferred 
embodiments of the invention presented below, refer- 
ence is made to the accompanying drawings in which: 

IS 

Fig. 1 is a schematic diagram of a photographic 
printing apparatus made in accordance with the 
present invention; and 

Fig. 2 illustrates a photograph that is to be repro- 
duced by the apparatus of Fig. 1 . 20 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0015] The present description will be directed in 
particular to elements forming part of, or in cooperation 25 
more directly with, the apparatus in accordance with the 
present invention. It is understood that elements not 
specifically shown or desaibed may take various forms 
well known to those skilled in the art. 
[001 6] Referring to Fig. 1 . there is illustrated a pho- 30 
tographic printing system 10 made in accordance with 
the present invention. In the particular embodiment 
illustrated, system 10 includes a digital minilab printer 
12. An example of such a suitable digital minilab is the 
Gretag Imaging Masterlab 740 Digital with Kodak Digital 35 
Printer. In particular, this digital minilab printer 12, which 
can make a print onto photographic paper from a digital 
record, uses a CRT printer. A CPU/computer 16 is pro- 
vided for allowing entry of data to printer 1 2 and for con- 
trolling operation of the minilab printer 12. While the 40 
computer 16 is illustrated as a separate device from the 
minilab, it may be an integral part of the printer 12. The 
minilab printer 12, in the embodiment illustrated, is pro- 
vided with a cathode ray tube 18 for exposing an Image 
onto the photosensitive material 20, for example, photo- 45 
sensitive paper which is then in turn processed for 
development. It is, of course, understood that any other 
desired digital printing device may be utilized, including, 
for example, but not by way of limitation, LEDs, lasers, 
ink jet, thermal, electrophotographic, or other digital so 
type printers. The system 10 further includes a digital 
scanner 22 for scanning images placed in the scanners 
and converting the information to a digital signal. An 
appropriate digital printer scanner 22 and film scanner 
24 that can be utilized in the system 1 0 is exemplified by ss 
the Kodak Digital Science Scanner 3500 which scans 
photographic film, or the Hewlett Packard Scanjet IICX 
color scanner which scans prints. The digital image file 
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can also come from a digital camera such as a KODAK 
DC 265 Digital Camera. In the embodiment illustrated, 
scanner 22 is designed to scan film negatives so as to 
obtain a digital record of the images on the negative 
film. After the digital record of the Image has been 
obtained, the digital record is transferred to the printer 
by the appropriate software previously provided in the 
computer 1 6 such that a print image can be made by the 
printer 12. 

[0017] A computer algorithm provided in computer 
16 first identifies if skin tones are present in the image 
file obtained by scanner 22. This is accomplished by 
determining the colorimetric values of the image pixels 
scanned by scanner 22 using standard colorimetric 
techniques. Colorimetry is the measurement of color. A 
set of colorimetric parameters for an object, based on 
measured colorimetric parameters, can quantify the 
color of the object as it appears to the average observer 
under a specific set of viewing conditions. Techniques 
described in U.S. Patent 5.528,339 can be used to iden- 
tify the colorimetric values of the images suitable for use 
with the present invention, which are hereby incorpo- 
rated by reference in their erttirety. The algorithm is pre- 
programmed with a set of colorimetric parameters for 
various types of skin tone. Predetermined colorimetric 
values may be set for each of the desired skin types, for 
example, Caucasian. Oriental. Asian. Indian, and/or 
Black. This results in selectively identifying portions of 
the image obtained by the scanner 22. Having deter- 
mined that a particular portion is of a particular flesh 
tone, the next step wouki be to modify the flesh tone to 
a particular hue and/or color. Preferably, the type and 
source of the image is entered into the computer 16. for 
example, the manufacturer of the photosensitive media 
that was scanned, the type of media scanned (if it is 
paper or film. etc.). and/or color characteristics of the 
media from which the images were obtained. The color 
characteristics may be preprogrammed into the algo- 
rithm for various known media of various media manu- 
facturers. The so identified portions are then modified to 
preselected colorimetric values, the selection of which 
is detennined by the preference of the photo lab or con- 
sumer. The selected preferences may be prepro- 
grammed into the algorithm or entered by the 
photofinishing lab operator or consumer. The algorithm 
modifies the digital file in accordance with the selected 
preference. The modified image is then sent to the 
printer for printing onto the photosensitive media. The 
algorithm may select the only available single alterna- 
tive reproduction adjustment, such as a dark-toned skin 
tone adjustment. Or the algorithm may select among a 
set of available alternative reproduction adjustments, 
such as by race and lightness range, based on cus- 
tomer option or the identity or darkness of skin tones in 
the captured scene. The available adjustments may 
include a customer-specified custom option, created as 
a profile by the customer. 

[0018] When tiie algorithm alters the default skin 
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tone reproduction, the aCpustment may consist of a print 
density or color balance bias, or more prefen-ed. the 
application of a matrix or 3D table of parameters to the 
digital capture image. The 3D table of param^ere is the 
preferred embodiment because it allows skin tones to 
be altered without altering the remaining colors in the 
image. It is also possible to alter the color reproduction 
of the skin tones within the scene by applying a matrix 
only if the pixel value is a skin tone, 
[0019] The prefen-ed adjustment will often consist 
of a reduction in skin tone colorfulness and a reduction 
in the contrast of the reproduction in color region of the 
sWn tones. Generally, it is prefen-ed to maintain a neutral 
gray scale in the image while adjusting the skin tones to 
their prefen^ed colorimetric position. However, any 
adjustment prefen-ed by the customer may be imple- 
mented. 

I0020J In order to better understand the present 
invention, a brief description of its operation will be dis- 
cussed. Referring to Fig. 2. there is Ulustrated a portion 
of a negative film 30 having an image scene 32 printed 
thereon. In the particular embodiment illustrated, the 
scene 32 includes a variety of items and individuals. 
Scene 32 includes a first individual 34 of a first skrn tone 
and a second individual 36 of a second type skin tone, 
a basketball 38. and a baX 40 shown against a blue sky 
42 and green grass 44. In the embodimei^ illustrated, 
individual 34 has Caucasian skin tones and individual 
36 has dark sWn tones. The film 30 is placed In scanner 
and a digital record file of the image scene 32 is 
obtained and sent to computer 1 6. A colorimetric analy- 
sis of the image data is acconplished by the prestored 
algorithm in the computer and the flesh tones, as 
defined by predetermined colorimetric parameters, are 
identified. Once having identified portions of the image 
that are flesh tones, all such identified flesh tone areas 
of the scene image are modified in accordance with 
selected skin tone characteristics. For example, if the 
lab making the reproduction of the scene image is in a 
region where there are predominately dark skinned indi- 
viduals, or the individual requesting the reproductions is 
dark skinned, the algorithm can be programmed to 
modify only the identified flesh tone areas in accord- 
ance with colorimetric parameters best suited to dark 
skinned flesh tones. The customer selection can be 
made by checking an appropriate box on the order form 
used for ordering of the prints, or the algorithm can be 
automatically activated by the algorithm that analyzes 
the Image data from the scanner to recognize the skin 
tone of a particular ethnic group. It is. of course, under- 
stood that one. some and/or all various skin tone modi- 
fications may be applied to all the images. 
10021] The present Invention provides prints that 
are pleasing to the customer regardless of the lightness 
of skin tones in the photographed scene. Given that 
generally the same photographic films and papers are 
distrftxited woridwide. a digital image processing algo- 
rithm is introduced in a digital photofinishing system to 
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alter the appearances relative to a predetermined scene 
reproduction automatically or manually as desired by 
the photographic lab. or as selected by the ccmsumer. 
The present invention avoids the need of provkJing sep- 
arate film types throughout tfie world to accommodate 
local preferences. Additionally, the present invention 
modifies only the area containing flesh tones, thereby 
maintaining the overall color integrity of the remaining 
portion of the image. The present invention also pro- 
vides the ability to change more than one different flesh 
tone in a scene to a prefen-ed preference. 



Claims 



IS 1. 



20 



25 



30 



2. 



A method of modifying images, comprising the 
steps of: 

a) analyzing a digital image file of an image so 
as to dentify at least one predetermined color- 
imetric parameter; and 

b) modifying tfiat portion of said image having 
said at least one predetermined colorimetrfc 
parameter to a second predetermined color- 
metric parameter so as to produce a modified 
digital image. 

A method according to claim 1 wherein said first 
predetermined colorimetric parameter comprises a 
skin tone of a particular type. 



3. A method according to claim 1 wherein said prede- 
termined colorimetric parameter is determined 
automatically 



35 4. 



40 



45 



SO 



55 



A method according to claim 1 wherein said prede- 
tennined cotorimetric parameter is identified only 
witiiin ttiat portion of the image identified as con- 
taining facial features of people. 

5. A mettiod according to claim 1 further comprising 
the steps of printing, storing, or othenvise fransfer- 
ring said modified digital image file. 

6. A method according to daim 1 wherein two colori- 
meti-ic parameters are identified in a single scene. 

7. An apparatus for modifying digital images, compris- 
ing: 

a) an analyzer for analyzing a digital image file 
of an image so as to identify at least one prede- 
termined colorimetric parameter; and 

b) means for automatically modifying that por- 
tion of said image having sakf at least one pre- 
determined colorimeti-ic parameter to a second 
predetemiined colormetric parameter so as to 
produce a modified digital image. 
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8. An apparatus for modifying digital images accord- 
ing to claim 1 vA^erein said at least one predeter- 
mined colorimetric parameter is skin tone. 

9. An apparatus for modifying digital images accord- s 
ing to claim 7 further comprising a printer for print- 
ing said image as modified. 

10. An apparatus according to claim 9 wherein said 
printer is a digital printer for printing onto a photo- io 
sensitive media. 
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